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Yuko Nishida*: On the formation of protonema in 
some species of the Orthotrichaceae 
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A) ailknf Orthotrichum consobrinum Card. 4^l l l®iiS44i, jlDSb&»is «fc-“t 

* S © A 4 i>C IF 48|SPftK4'4& Attached Junior High School, Faculty of Education, Shimane Uni¬ 
versity, Matsue, Japan. 
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Figs. 1-5. Formation of the protonema of Orthotrichum consobrinum. 1-4). Early stages 
of the protonema, 1-2, x300. 3-4, xl50. 5) A bud of the leafy shoot, x400. S, spore; 
E, exospore; Ch, chloronema. 
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Figs. 6-9. Formation of the protonema of Ulota nipponensis. 6-7. Early stages of the 
protonema, x400. 8. A completed protonema, x200. 9. A leafy shoot on the protonema, 
x600. L, leafy shoot. 
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Fig. 10. Curves showing the variation of the diameter of spores of Macromitrium japonicum. 
(400 spores from 2 sporogonia were used.) 


— 9 — 




Figs. 11-18. Formation of the protonema of Macromitrium japonicum. 11. Micro- and 
macrospores, X500. 12-13. Spore germination of micro- and macrospores, x500. 14-16. 
Early stages of the protonema-formation, x200. 17. Protonema formation from the 

micro- and macrospore, X200. 18. Protonema formation from the macrospore, x200. Si, 
microspore; S 2 , macrospore. 
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Figs. 19-24. Formation of the male plant of Macromitrium japonicum. 19-20. A tiny 
male plant with protonema, x90. 21. A bud of the leafy shoot on the caulonema, x 300. 
22. Two male inflorescences at the apex of male plant, xl50. 23. Four antheridia in 

bract, x600. 24. An antheridium, x900. br, bract; an, antheridium; ch, chloronema; 
ca, caulonema; mi, male inflorescence; b, bud. 
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1-2 -jf(D caulonema fii, b Bl& th £ 3n\Z 

tMK £fe^:L7 , '- 0 3 e||#: 14 caulonema (Figs. 19-21) 

* s » 0.5 mm ©tg/F-C, (Figs- 22-23)o J)),_h 
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Pigs. 25-28. Formation of the female plant of Macromitrium japonicum. 25. Completed 
female protonemata and female leafy shoots, x40. 26-27. Caulonema and female leafy 

shoots, 26, X150. 27, x400. 28. A completed female plant, x50. f.p, female plant. 
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Iffl< % D, caulonema (Figs. 17-18)„ 
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Summary 

The sporelings were studied on three Japanese mosses. Orthotrichum 
■consobrinum, Ulota nipponensis and Macromitrium japonicum, belonging to the 
Orthotrichaceae. Protonemata of both 0. consobrinum and U. nipponensis 
•consist of only the chloronemal filaments, and the protonemata have no 
■oblique septa in any portions. Protonemal cells, whose wall is comparatively 
thick, are short and contain numerous chloroplasts. Therefore, both species 
■do not show the heterotrichous habit. 

As to the spore of M. japonicum, two types in size (15-32^ and 33-49 p) 
are formed. The microspore forms the short male protonemata, whose fila¬ 
ments consist of the chloronema and caulonema. A very tiny male plant 
Laving 1-3 male inflorescences occurs on the caulonemal filament. The 
macrospore forms the well developed protonemata, whose filaments consist 
of the chloronema and the caulonema as same as the male protonema. 
■Some female leafy shoots occur on the caulonemal filaments. Therefore, 
the protonema system of this species shows the heterotrichous habit. 
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■dersonia aurantiaca Hook. % 0 HT-o tz, 20 cm (5 

Y®#^T, WS, IS 2cm (Th'®, h AjfzmX^W^M IT 

i p-$ — Mfofch i> it 1 , 

£ 0 Hutchinson® The families of 
flowering plants 2: 606 fc[g|/A3b 2> A, D rJl]A < , tiS&o D $ \ffzi. 

5 &®&V'g5&®‘-e, % / T 3 L LlJlLfCo bum W) 


— 14 — 




